Cell viability of bovine spermatozoa subjected to DNA electroporation and DNAse I treatment.
Many mechanisms involved in sperm-mediated gene transfer (SMGT) are still unknown. It is still a matter of debate whether exogenous DNA fragments incorporated by the embryo are originated from those bound to the sperm membrane or by those that penetrated the intracellular compartment. In an attempt to elucidate the transmission mechanism of exogenous DNA molecules by sperm, some authors suggested a treatment with DNAse I to remove DNA molecules outside the sperm. But little is known regarding the effects of DNAse I treatment on sperm viability and its impact on sperm organelles. An important aspect of the SMGT technique is the amount of exogenous DNA incubated with sperm, which may influence the internalization rate. Due to the inconsistencies found in literature, this work aimed to contribute to bovine sperm physiology knowledge evaluating the effects of different DNA concentrations, electroporation, and DNAse I treatments on sperm viability characteristics, DNA uptake, and IVF. For that, the effects of different concentrations of exogenous DNA (250, 500 and 1000 ng/10(6) cells) and incubation or electroporation were tested on sperm functional characteristics and in vitro embryo production. No effect of DNA concentration was observed on uptake, plasma membrane integrity, and mitochondrial membrane potential. The addition of exogenous DNA induced a decrease on acrosomal lesion in the 500-ng group when compared to the control. Cells incubated with DNA, electroporated, and treated with DNAse I presented a deleterious influence on mitochondrial membrane potential. In vitro fertilization was made with 1000 ng of DNA, sperm cells incubated or electroporated followed by DNAse I treatment. No significant difference was found in cleavage rate. Blastocyst rates were 24.36% for the control; 19.65% for incubated; 3.5% for electroporated control; and 17.40% for electroporated. There is a significant difference in blastocyst rate between the control and electroporated control groups. The incubated group yielded five and electroporated two positive blastocysts evaluated by epifluorescence microscopy. Polymerase chain reaction screening shows 17% of positive embryos for incubation and 11% for electroporation. Fluorescence in situ hybridization showed the presence of exogenous gene in embryos. These results show that exogenous DNA molecules can be conducted by an intracellular mechanism. The SMGT protocol using electroporation and DNAse I treatment reduces sperm mitochondrial function, in vitro embryo production and increases sperm DNA fragmentation.